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GIANT EGGS FROM MANCHURIA 


Frontispiece 


In certain parts of Manchuria are found hens that lay very large eggs. Two eggs laid 


by a pullet of this strain are shown here in comparison with two ordinary Leghorn eggs 
weighing 63 and 58 grammes- respectively. The egg at the upper left weighs just 100 
grammes (3.5 oz.). The largest single-yolked egg known to have been laid by a hen of this 


strain was laid by the same pullet and weighed just 4 ounces (113 grammes). (See “Four 
Ounce Eggs from Manchuria,” Page 79.) 
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ENGLAND APPROACHING 


S. J. 
University of California 


years past births in England have 

exceeded deaths by over 100,000 
a year, the contention that the coun- 
try is threatened with an actual de- 
crease in population may seem a pal- 
pable absurdity. Nevertheless this 
paradoxical doctrine has recently been 
supported by some highly competent 
statisticians. In the interpretation 
of statistics it not infrequently hap- 
pens that what seems to be the ob- 
vious conclusion turns out to be 
wrong. No reflective person needs 
to be reminded that the problem is 
one of very great importance for the 
welfare of the British Islands. It 
may be worth while, therefore, to see 
what may be said in favor of the 
peculiar conclusion to which we have 
referred. 

Disregarding migration a_ popula- 
tion in which births exceed deaths 
is evidently increasing in numbers. 
If the birth rate is 20 per 1,000, and 
the death rate is 17 per 1,000, the 
population would be increasing at the 
rate of three per 1,000 each year. 
There is no way of avoiding this 
simple and obvious conclusion. Never- 
theless we must be very circumspect. 
If we should be led to infer that if 
present fertility and mortality were 
to remain the same the population 
would continue to increase at its 
present rate we might fall into a 
serious error. It is a curious fact, 
hitherto not adequately realized, that 
even a marked surplus of births over 
deaths is not necessarily indicative of 
a rate of reproduction which will 
continue to maintain a stock at its 
present level. 


The Balance of Life and Death 


The explanation of this 
paradox is really very simple. 


| face of the fact that for several 


Let 


apparent 


us suppose that a population contains 
relatively few children and a large 
proportion of women between the 
ages of twenty and forty when child 
bearing is most frequent. Owing to 
its peculiar age composition the birth 
rate of this population would be high. 
Consider the same population twenty 
years hence when many of the women 
are no longer in the reproductive 
period and only a small number of 
children have come into it. Although 
the fertility of women may be un- 
affected, the age composition of the 
population would no longer be favor- 
able for rapid increase, and the birth 
rate would inevitably fall. This con- 
dition is actually realized in most 
countries in which the birth rate has 
been falling. A declining birth rate 
naturally entails a reduced proportion 
of children which, as statistics show, 
is only partly compensated for by the 
reduction of infant and child mor- 
tality. 

If the birth rates and death rates 
are known for the several age groups 
it is possible to calculate what the 
natural increase of a population would 
be when the anomalies of its age 
composition are outgrown. With con- 
stant death and fertility rates a popu- 
lation tends to approach this condition, 
after which its rate of reproduction 
would remain constant. Dublin and 
Lotka have made such a calculation 
for the population of the United States 
and have found that what they call 
the true rate of increase is only about 
half (5 per 1.000) of what is indicated 
by subtracting the death rate from 
the birth rate. In his little volume 
on The Balance of Births and Deaths, 
the well-known statistician Kuezyn- 
ski has employed a similar method 
in estimating the growth of the 
population of Northern and Western 
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Europe. In all the countries of this 
area there has been a decline of the 
birth rate which has reduced the pro- 
portion of children and made the age 
composition especially favorable for 
a high statistical increase. For the 
purpose of obtaining a more satis- 
factory index of what he calls the net 
fertility rate, Kuczynski has calcu- 
lated the extent to which women give 
rise to other women who live long 
enough to replace them. If 1,000 
women produce 1,000 women who 
have the same age distribution as 
their mothers the stock is reproducing 
itself. What we have been forgetting 
is that 1,000 women might produce 
only 900 women and nevertheless our 


vital statistics might show more births 
than deaths. 


Actual Increase Already Slow 


Mr. Kuczynski has estimated the 
net fertility rate not only for North- 
ern and Western Europe as a whole 
but for each of the component coun- 
tries, and has drawn some _ rather 
startling conclusions which are quite 
at variance with commonly accepted 
beliefs. In 1916 the rate for the 
whole region probably did not exceed 
0.93, a figure which means actual 
loss. During the same year the net 
reproductive rate was 1.09 in Finland, 
1.097 in Denmark, 0.95 in Sweden, 
and 0.937 in France. Strikingly enough 
the rate in Germany was even lower 
than that of France, namely 0.89 in 
1926 and 0.82 in 1927, which will be 
consoling to the French. The higher 
fertility rate of France is probably 
due in part to the fact that the low 
birth rate represents a long standing 
condition and hence the age com- 
position of the country is more 
nearly stabilized. 

In England and Wales, according 
to Kuczynski, “the net reproduction 
rate which in 1921 had been 1.087 was 
about 0.88 in 1926,” and it dropped 
to 0.82 in 1927. This means that the 
present actual reproductive rate of 
England and Wales will not be able 
to maintain the present population 


when the age composition of the 
people adjusts itself more nearly to 
the present rate of propagation. One 
cannot predict just when this will 
happen, but it cannot be more than a 
few decades hence at most. 


Better Stocks Disappearing 


The prospect of an era of reducing 
numbers will be regarded by some 
with satisfaction and by others with 
dismay. Which attitude should be 
adopted I shall not attempt to decide. 
That the matter is one of great im- 
portance in relation to various politi- 
cal, economic and  demographical 
problems scarcely needs to be pointed 
out. It has a very important bearing, 
for instance, on what policy should 
be adopted concerning emigration and 
immigration. A country which 
the native population is decreasing 
is apt to offer better economic oppor- 
tunities than are enjoyed in more 
over-crowded lands. Immigrants 
therefore tend to be drawn toward 
such countries where they maintain 
a relatively high birth rate and thus 
tend to depress still more the birth 
rate of the native inhabitants. Such 
a replacement of stocks is shown on 
a large scale in the northern and 
eastern parts of-the United States 
which contain a large proportion of 
recent foreign immigrants. Over ex- 
tensive areas the native population 
of native parentage is no longer re- 
producing itself and is gradually be- 
ing supplanted by more prolific alien 
peoples. Only in the south and middle 
west in which the old American stock 
still prevails is the birth rate suffi- 
ciently high to yield a natural in- 
crease. 

If immigration into England should 
be permitted to increase it will tend 
to produce two results: (1) to cause 
Englishmen to migrate, (2) to cause 
those who remain to reduce their birth 
rate. It is to be feared that both of 
these tendencies would be most effec- 
tive in the more independent and enter- 
prising elements of the poulation 
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which the country can ill afford to 
lose. 

If the population of England is not 
adequately reproducing itself at the 
present time this means that all stocks 
whose birth rate is not considerably 
above the average are now disappear- 
ing. From what is known of fertility 
in relation to occupation and_ social 
status We may count among the dis- 
appearing stocks professional 
classes, the more successful business 
men, the skilled artizans and the bulk 
of the more educated and _ thrifty 
classes. Only those strata which are 
least affected by the decline of the 
birth rate are continuing to reproduce 
themselves. There is no way of avoid- 
ing the conclusion that the country 
is suffering a frightful loss of its best 


CN 


hereditary strains. Unless the rela- 
tively high fecundity of subnormal 
and dull normal humanity can some- 
how be checked, and the relatively 
low fecundity of the well endowed 
can somehow be increased, racial de- 
terioration seems inevitable, and _ all 
the social and economic ills resulting 
from the burden of defective humanity 
will increase still more. Perhaps a 
general reduction in numbers would 
be a good thing. That is another 
matter. Unfortunately the reduction 
seems destined to occur chiefly among 
the more desirable kinds of people. 
If Mr. Kuczynski’s figures are correct 
they only yield additional grounds 
for the doleful forebodings of the 
eugenists. 


A Compendium of Human Heredity 


HE literature on human hered- 

ity is so widely scattered through 

medical and biological Journals 
that the search for information on 
any specific trait often leads to a dis- 
couragingly long series of references 
and cross-references, many of them 
“blind leads.” For this reason an ex- 
tensively revised and renamed edition 
of Professor Gate’s “Heredity and 
Fugenics’* will be welcomed by ali 
who wish to keep in touch with the 
really remarkable fund of knowledge 
that is being built up on the inheri- 
tence of specific traits in man. 

It is significant of the essential 
unity of genetic investigations that 
the only book of its kind in the Eng- 
lish language should have as its author 
a professor of botany whose specialty 
is the unravelling of the genetics of 
the evening primrose, a problem that 
seems to be approaching a _ solution 
after a quarter of a century. Perhaps 
the pitfalls encountered in connection 
with his pet hobby have added to 


Professor Gates’ commendable con- 
servatism in presenting and evaluating 
the evidence on the inheritance of the 
numerous human characteristics dis- 
cussed in the book. The parts of the 
body (including the nervous system 
and hence the mind) are parcelled 
out into convenient packets, and these 
are discussed, not only in relation to 
human genetics, but with extensive 
references to comparable genes in 
animals, and even in plants. Thus the 
non-technical reader has an excellent 
opportunity to obtain a general view 
of the problem, even of obtaining a 
genuinely genetic if not biological 
background, which implies an ability 
te accept the illumination such broad 
treatment affords, at the same time 
recognizing the dangers of reasoning 
too enthusiastically in specific in- 
stances from maize to man. 

Ten new chapters have been added, 
the most interesting being on the 
present state of our knowledge of the 
blood groups, their interrelation and 


*Gates, R. RuacGies, Heredity in Man. Pp. XIV+385. 16 Chapters. 87 Charts and 
Illustrations. $6.00. Macmillan Co., New York and London. 1929. 
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inheritance.* Whether the inheritance 
of this peculiarity of the blood, which 
occasionally captures front page space 
in the newspapers, in connection with 
mixed babies in hospitals or mixed 
parents elsewhere, is conditioned by 
multiple factors possibly complicated by 
linkage, or by a series of allelomorphs, 
seems to be still not definitely deter- 
mined. The racial distribution of the 
blood groups has of late been ex- 
tended to anthropoids: of 1/7 chim- 
panzees tested three belonged to 
group O and 11 to group A. Of six 
orang-outans, two were A, three were 
B and one AB. Of the lower monkeys 
tnany did not have agglutinins similar 
to those in human blood.  (Funda- 
mentalists are welcome to all the com- 
fort they can glean from this obser- 
vation. ) 

The inheritance of mental differences 
has also been expanded in the new 
edition into a thirty page chapter. The 
“differences” most discussed are unfor- 
tunately mostly of the negative variety. 
Even if it is necessary to go as far 
back as Galton for a text, the lay 
reader deserves a little surcease from 
morons, epileptics and dementias of a 
variety of kinds. 


x < 


seventy-page chapter on race 
crossing concludes the book. After re- 
viewing a great mass of evidence from 
many sources Gates can see little to 
be gained and much to be lost by 
race miscegenation. “It is, therefore, 
clear that miscegenation between, for 
example, the white races and African 
races—which for ages have been un- 
dergoing separate evolution which 
must have been at very different 
rates, assuming that both are des- 
cendants from the same _ original 
stock—is wholly undesirable from a 
eugenic or any other reasonable point 
of view.” 

The chapter concludes with a dis- 
cussion of segregation in race crosses. 
Some of the pictures published here 
for the first time give indisputable 
evidence of the phenomenon. A few 
minutes spent in the neighborhood of 
one of the negro high schools in any 
of our large cities carries even more 
conviction. 


The book contains a mass of mate- 
rial and extensive references to recent 
literature that make it invaluable. 

ROBERT COOK. 


* Chapter Headings: I Introduction; II The General Aspects of Heredity in Man; III 
Inheritance of Stature; IV Inheritance of Eye Colour and Hair Colour; V Hereditary Abnor- 
malities of the Eye; VI Albinism; VII Various Skin Characters and Skin Diseases; VIII 
Anatomical Abnormalities of the Hands, Feet, and Limbs; IX The Blood Groups; X Diseases 
of the Blood System; XI Metabolic Defects and Derangements; XII Allergic Diseases; 
XIII Ears, Teeth and Tails; XIV Various Abnormalities and Diseases; XV_ Inheritance 


of Mental Defects; XVI Racial Crossing. 


MENDEL’S PRINCIPLES OF HERE- 
DITY, by W. Bateson. Cambridge Univer- 
sity Press. Also Macmillan, N. Y. $5.00. 
1930. Fourth Impression. 


HIS edition is essentially a_ fac- 

simile of that of 1913. The original 
work was one of the milestones in the 
record of genetic progress. The genera- 
tion of investigators which has come 
into the field in recent years will be 
pleased to see this volume again made 
available. Bateson’s able assembling 


A Reprint of ‘SMendel’s 


Principles of Heredity” 


of information bearing on Mendelian 
inheritance will always be a classic. 
Included in the book are translations 
of two papers by Mendel. To those 
of us who dabble a little in inheritance 
as a side line, there is nothing more 
salutary than an occasional reading of 
Mendel’s original papers. It is more 
than worth the price of the volume 


to have these in one’s possession. 
H. V. Haran. 
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FOUR-OUNCE EGGS FROM MANCHURIA 


KOHMURA 


Agricultural Experiment Station of South Manchuria Railway Company, 
Kungchuling, South Manchuria, China 


T is well known that the domestic 
fowl existed in China at least 
4,000 years ago, and that the pres- 

ent Asiatic breeds, such as Cochin, 
Brahma, and Langshan originated in 
the southern parts of China. How- 
ever, about the domestic fowl in Man- 
churia much less is known. 

There are several types of poultry in 
Manchuria, though we cannot say 
breeds, because their characteristics are 
not constant. The plumage and shank 
color and type of comb varies greatly. 
Many of the fowls have clean legs, but 
some have feathered legs. Generally 
speaking, the live weight of the adult 
male is about 3.0 kg. (6.6 lbs.) and 
that of the adult female is about 2.0 
ke. (4.4 Ibs.). Their eggs weigh in the 
neighborhood of 50 or 60 grammes 
(1.8-2.1 oz.) On the the average a hen 
lays about 100 eggs a year. 

There have been rumors among Chi- 
nese farmers of the existence in certain 
districts of Manchuria, of another type 
of hen which has a very large body 
and lays extremely large eggs. The 
body weight was said to be as great 
as 4.5-5.0 kilogrammes (9.9-11 Ibs.) 
in the male and 4.0-4.5 kg. (8.8-9.9 
Ibs.) in the female, and the eggs to 
weigh fully 100 grammes (3.5 0z.). 
This tvpe of fowl was not considered a 
good layer, a hen laying only about 60 
eggs in a year. 

Our Agricultural Experiment Sta- 
tion, established by the South Manchu- 
ria Railway Company, undertook in 
1926 to locate this breed and to en- 
deavor to improve its quality. 

The native locality of this hen is 
very restricted, the northern part of the 
territory of MHishikwa (Pitsuwo) in 
Kwanto province (Japanese leased re- 
gion), the eastern part of Fu-hsien and 
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the western part of Chuanhou-hsien, 
both Chinese districts, are the native 
localities where this type was found. 
It is very difficult to obtain the real 
type of this hen even in the above 
mentioned territories, because this type 
was crossed with other types of native 
hen by thoughtless farmers. The type 
has not been popular because the Chi- 
nese sell eggs by number and not by 
weight, and as the hens are not good 
layers, the type had become nearly ex- 
tinct, being reared only by a few fan- 
ciers. We collected 13 cocks and 32 
hens during 1926-1928 from these ter- 
ritories. Most of them were cockerels 
and pullets; 5 cockerels and 7 pullets 
were eliminated for their inferior char- 
acters or because diseased. 

They had well developed, deep, wide 
bodies, and big legs. Many of them 
were buff or brown in color with sev- 
eral different patterns or markings, but 
some were black with yellow neck and 
saddle feathers. Most of them had 
single combs, though a few of them had 
feathered combs. Many of them had 
clean legs, while some had feathered 
legs. The shank color was pink, yel- 
low, willow, or slaty. 


Four and Five Ounce Eggs 


Even the 25 hens that we used in our 
experiment did not lay eggs of such 
remarkable size: only three of them 
laid eggs having an average weight be- 
tween 80-86 gers. (2.8-3.0 0z.), and ten 
of them laid eggs having an average 
weight between 70-79 gr. (2.5-2.8 0z.), 
while twelve of them laid eggs whose 


average weight ranged between 69 and 
63.5 grs. 


We began to doubt, therefore, the 


existence of a hen that lays eggs ac- 
tually weighing 100 grs. However, we 
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found one pullet among those hatched 
in 1928 which laid eggs having an 
average weight of 98.3 grs. Her larg- 
est egg with one yolk laid in her pullet 
year weighed 113 grs. (4 0z.) and she 
laid a double-yolked egg weighing 143 
gers. (5 oz.) the same year. In 1930 we 
got again four pullets that laid eggs 
above 85 grs. in average weight. One 
of them (see Figure 1) laid 77 eggs 
in a year, having an average weight of 
97.8 grs., and another one laid 52 eggs 
in the same period, these having an 
average weight of 94.9 grs. 

It is said among Chinese farmers 
that the hens that lay large eggs are 
not good layers. In our flock also the 
number of eggs produced by the pullets 
that laid eggs above 85 grs. in average 
weight was less than 80. But we had 
one pullet that laid 136 eggs with an 
average weight of 81.1 grs. The cor- 
relation coefficient between egg number 
and egg weight in pullet year in our 
flock was —0.1424+0.06. This co- 
efficient is negative but not significant. 
The total average egg weight of our 
25 pullets in 1930 was 75.95 grs. and 
the total average egg number was 
150.84. This egg number is not so 
large when we compare it with the egg 
records of the present improved poul- 
try breeds. However, our flock is not a 
definite bread. One of these 25 pullets 
laid 190 eggs in a year and another one 
laid 165 eggs. Nine of these 25 pullets 
laid more than 120 eggs a year. We 
may expect, therefore, to be able to 
increase considerably the average egg 
number of our flock. | 

The sexual maturity of these pullets 
was fairly early. The average age that 


*Total number of eggs set 
Number of infertile 
- Number of fertile 
Per cent of infertile 
Per cent of fertile 


Number of fertile not hatched...................0000.......- 
Number of fertile 
Per cent of fertile hatched 
Per cent of total eggs hatched.......0..0..000000000....... 


laying commenced was 219.3 days. The 
earliest age was 187 days. 


These pullets were rather good win- 
ter layers. The winter rate of egg 
production may be expressed on a per- 
centage basis by dividing the number 
of eggs laid from first egg to February 
28th by the number of days from first 
egg to February 28th. Thirteen pullets 
in 1930 had winter rates of egg produc- 
tion above 50 per cent. Among this 


type of poultry a few hens show broodi- 
ness, but many do not. 


The great defect in egg production 
of this type of hen is that the pullet 
ceases to lay early during the first lay- 
ing year. In July or August the rate 
of egg production becomes very low; 
a few pullets lay eggs in September 
and pullets that lay eggs in October 
are very rare. 


The hatchability of these large eggs 


is very low. The hatching records in 
1929 and 1930 are given below.* 


_ As we see in the above table, the fer- 
tility and the hatchability are both so 
low that we only get chicks from about 
a third of the total eggs set. The 
greater the egg weight, the lower was 
the hatchability. We obtained only a 
few live chicks from eggs weighing 
more than 80 grs. We cannot say at 
present whether the low hatchability is 
due to hereditary characters present in 
the strain, or to the physical constitu- 
tion of the egg, such as egg size, or to 
other reasons. 


The average body weight is as fol- 
lows: in the female, 2.3 kg (5 lbs.) at 
six months and 3.0 kg (6.6 lbs.) in the 


1929 1930 Total 
921 911 1832 
Neel 223 296 519 
698 615 1313 
24.2% 32.5% 28.3% 
75.8% 67.5% 71.7% 
416 296 712 
282 319 601 
40.4% 51.8% 45.8% 


30.6% 35.0% 32.8% 
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adult ; in the male, 33. kg. (6.6 lbs.) at 
six months and 4.0 kg. (8.8 lbs.) in the 
adult. 

Our experiment has only just begun. 
We have obtained only a few females 
that laid eggs above 95 gr. in average 
weight and the hatchability of their 


eggs is very low, so we cannot say now 
whether we shall ever be able to fix 
such a large-egg strain of fowl. How- 
ever it is certainly possible to produce 
a strain that lays 150 or 200 eggs a 
year with an average weight of 75 or 
SO grammes. 


Genetics of Mosses 


WEeETTSTEIN, F. von, Morphologie und 
Physiologie des Formwechsels der Moose auf 
genetischer Grundlage II. (Morphology and 
physiology of structural variations in mosses 
on the basis of genetic studies, II). Bibli- 
otheca Genetica, vol. 10. 216 p., 60 figures, 


10 plates. Gebriider Borntraeger, Leipzig, 
1928. 


HE fundamental importance of 

the results obtained by von Wett- 

stein in his work with mosses 
has been discussed so much since the 
publication of this book three years 
ago that it seems hardly necessary now 
to do more than leave a permanent 
record of its existence in the columns 
of this journal. The author’s experi- 
ments were carried out with the fol- 
lowing species of the family of Funa- 
riaceae: Funaria hygromettrica, F. medi- 
terranea, Physcomitrium piriforme, P. 
eurystomum, and Physconutrella Pat- 
ens. The various crosses between 
these species have yielded a_ large 
amount of data concerning the inheri- 
tance of different structural characters. 
These results cannot be considered 
here. Of more general interest, how- 
ever, are the differences in appearance 
and in segregation according to the 
degree of relationship between the 
species which were used for a particu- 
lar cross. Reciprocal crosses between 
sibs yielded identical offspring and a 
normal segregation took place in Fo. 
Species and sub-family hybrids, how- 
ever, were reciprocally different and 
there was a complex polyhybrid segre- 
gation. ‘The phenotypic appearance of 
the F, plants in these crosses is shifted 


towards the mother’s side. With in- 
creasing distance in the relationship of 
the parents to each other there is an 
increase in the frequency with which 
polyploidy occurs among the offspring. 
There is none in sib hy brids, while the 
frequency amounts to 3.68% in species 
hybrids, to 28.6—55% in genus hy- 
brids, and up to 57. 20% Yo in sb family 
hybrids. In Potoer the results point 
to an increase in the number of seg- 
regating genes as well as to an in- 
creasing cytoplasmic heterogeneity with 
increasing distance of the parental re- 
lationship. The work of von Wett- 
stein sheds much other new light upon 
the interaction of cytoplasm and nuc- 
leus. The fact that in closely related 
organisms reciprocal crosses give the 
same results suggests that in such cases 
the cytoplasm is identical. The fact 
that most genetic experimenting has 
been done with relatively closely re- 
lated organisms explains why the 1m- 
portance of the cytoplasm has not been 
fully realized. Wettstein’s results leave 
no doubt that there is a lock and key 
arrangement between genes and cyto- 
plasm and that they both are of de- 
Cisive importance for the genetic con- 
stitution of an organism. All these 
questions and many others of funda- 
mental importance for the understand- 
ing of the mechanism of inheritance 
and the origin of new hybrid forms are 
discussed in an admirably clear fash- 
ion. ‘There are a great number of ex- 
cellent illustrations. 


WALTER LANDAUER. 
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BUD VARIATION BARTLETT PEAR 
TREES 


A. D. SHAmEL, C. S. Pomeroy and F. N. HarmMon* 


STUDY of variations in Bart- 
lett pear trees begun in 1922 


by the senior writers has re- 
sulted in the accumulation of informa- 
tion that is believed to be not only 
of value to growers and propagators 
of the variety but also of scientific in- 
terest from the standpoint of the im- 
provement of this and other pear varie- 
ties through bud selection. While this 
investigation is not yet complete suff- 
cient data have been obtained to war- 
rant a report at this time in order that 
those who are interested in this sub- 
ject may be informed as to the prog- 
ress that has been made thus far. 
The commercial importance of the 
Bartlett pear in California is shown by 
the fact that on January 1, 1929, there 
were 81,449 acres planted to this 
variety in California while there were 
only 12,632 acres planted to all other 
varieties. The production of all varie- 
ties in California in 1928 is shown in 
this report to have been 224,500 tons, 
of which about seven-eighths were 
Sartletts. The California pear pro- 
duction of that year was more than 
one-third that of the entire United 
States. 


Plan of Investigation 


The Bartlett pear orchard in which 
this investigation was begun belonged 
to M. J. Taylor and was located in the 
San Jacinto district of southern Cali- 
fornia. This district is extremely hot 
In summer with mild winters, and near 
the southern limit of commercial pear 
production. The orchard consisted of 
about twelve acres of trees that had 
been planted 16 ft. by 16 ft. apart in 
1887. and purchased by Mr. 
Taylor in 1918. At the time this 


study was started there were 1620 trees 
in the orchard, part of the original 
number having been removed from 
time to time owing to the destructive 
ravages of pear blight. The orchard 
as a whole was considered to have 
been unusually productive and _profit- 
able under the conditions obtaining in 
that region. The owner of this or- 
chard has found that while most of 
the trees were productive and _ profit- 
able a considerable number were con- 
sistently unproductive and unprofitable. 

The individual tree records obtained 
in this orchard consisted of an esti- 
mate of the number of pounds of fruit 
borne by each tree and the per cent 
of a full crop. These estimates were 
made just before the pears were 
picked, and checked against the actual 
production of the orchard when it was 
picked. The estimates were proved to 
be sufficiently accurate for the pur- 
pose of this investigation because it 
was found that the total estimated 
yield was usually within a few tons of 
the total actual yield. 

Of the 1620 trees studied in 1922, 
111 or 6.9 per cent were found to 
be unproductive. These unproductive 
trees bore but few fruits, if any, and 
these were usually abnormal in shape 
and other characteristics while the 
neighboring trees were loaded down 
by heavy crops. The unproductive 
trees were scattered throughout the or- 
chard and did not occur in any one 
spot or in groups. 

The continuous inroads of pear 
blight gradually reduced the number of 
trees in the orchard so that in 1927, 
the last year in which individual tree 
records were obtained, less than one- 
half the original number remained. 


*Principal Physiologist, Associate Pomologist, and Junior Pomologist, 


respectively, 


Office of Horticultural Crops and Diseases, Bureau of Plant Industry, U. S. Department of 


Agriculture. 


tCalifornia Crop Report, California Crop Reporting Service, Special Publication No. 


96, 1928. 
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NORMAL AND BUD-VARIANT BARTLETT PEARS 
Figure 2 


(Above) Normal Bartlett (left) and typical Flattened strain fruit produced on a limb 
variation in the same tree. Santa Clara, Calif. July, 1926. 


(Below) Typical fruits of the Corrugated strain of the Bartlett pear produced on a 


progeny tree propagated from a limb which produced similar fruits. Shafter, Calif. 
August, 1926. 
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After the 1927 crop was harvested the 
remaining trees were removed and the 
land planted to other crops. 

Owing to the systematic individual- 
tree care practiced in this orchard, in- 
cluding the removal of all abnormal 
limbs whenever they were found there 
was no opportunity for studying strik- 
ing limb variations in it. Therefore 
this study was of necessity confined 
to the unproductive trees and the pos- 
sibility of solving the problem as to 
the cause of their lack of fruitfulness. 

During an early stage of this study 
Mr. Taylor top-worked several of the 
unproductive trees with taken 
from normal ones. In two instances 
one-half of the tree was top-worked 
with normal budwood leaving the bal- 
ance of the tree for comparison with 
the growth from the top-worked portion. 
Up to 1927 when the trees were taken 
out, the growth from these buds and 
their early fruiting appeared to re- 
semble closely these characteristics of 
the trees from which the buds were 
taken and to differ in recognizable 
characteristics from those of the un- 
productive trees. Unfortunately, the 
top-worked trees were removed with 
those in the remainder of the orchard 
before adequate performance data 
could be obtained from which safe con- 
clusions could be drawn. 


In 1926 nursery trees were propa- 
gated from two of the typical unpro- 
ductive trees and from two normal 
trees in the Taylor orchard. Four 
trees of each of these progenies were 
planted in a test orchard at Shafter, 
California in March, 1927 and in Sep- 
tember, 1929 sixteen additional trees 
were budded to each of these prog- 
enies. A few pears have been borne 
by some of these progeny trees but not 
enough as yet to warrant any conclu- 
sion as to whether or not the unpro- 
ductive trees were of an inherently un- 
productive strain. The performance 
records of the two unproductive and 
the two normal trees are shown in 
Table I. In addition, the performance 
records of eight normal trees that sur- 
rounded the two unproductive trees are 


properties. 
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also shown in this table. 


The writers wish to emphasize the 
fact that the cause of the low yields 
of some of the Taylor trees has not 
been ascertained as yet. The progeny 
tests now under way will determine 
whether or not the light crops were due 
to inherent causes or were the result of 
the effects of environmental influences. 
The description of the trees in the 
Taylor orchard has been presented on 
account of the fact that their study 
led to the beginning of an investiga- 
tion of the problem of bud variation in 
pear varieties and to point out the de- 
sirability of individual-tree perform- 
ance records in pear orchards in order 
to locate definitely unproductive and 
undesirable trees. 

The second step in this study oc- 
curred in 1926 when M. Jongeneel, 
Manager of the Land Department of 
the California Packing Corporation 
asked the senior writer to assist him in 
the selection of parent Bartlett pear 
trees as sources of budwood for propa- 
gation on some of their extensive pear 
A preliminary survey of 
some of the outstanding orchards of 
this variety was made that year by a 
party consisting of Mr. Jongeneel, his 
son A. M. Jongeneel, S. Merrill, Jr., 
representing the California Packing 
Corporation and L. B. Scott, and the 
senior writers from the U. S. Dept. of 
Agriculture. The orchards observed 
were located in the Santa Clara Valley, 
the Sacramento River pear district, 
and the Lake County pear district. 
Fortunately, some orchards of young 
bearing trees were found in these dlis- 
tricts where the abnormal growths had 
not all been removed during pruning 
operations. A considerable number of 
striking limb sports were observed in 
some of these young trees in which the 
foliage or fruits, or both, were very 
different in appearance from the nor- 
mal. The following discussion will be 
largely based upon these variations and 
their significance. 


Description of Bud Variations 


A description of the bud_ selection 
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OTHER BARTLETT VARIANTS 
Figure 3 
Russet Bartlett (upper Ieft), Bartlett with russet section (upper right), and abnormal 
shape fruits (below). Such peculiarities have successfully been perpetuated by budding, this 


indicating that the changes are due to bud variations, and are not an environmental effect. 
Santa Clara, Calif. July, 1926. 
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work carried on in orchards selected 
for this purpose during the trip of 
observation mentioned above was pre- 
sented in an article entitled ‘Pear 
growing with selected buds’ by S. 
Merrill, Jr., in the May, 1929 number 
of the JoURNAL OF HEREDITY. Some 
of the striking limb variations in other- 
wise normal Bartlett and Winter Nelis 
pear trees in the districts mentioned 
above were selected for progeny tests 
and budwood was cut from them in 
July, 1927. These buds were sent to 
L. B. Scott at the U. S. Cotton Field 
Station at Shafter, California, and 
were budded on Bartlett rootstocks. In 
certain instances some of the buds 
were inserted in young Old Home trees 
on Bartlett seedling stocks. 


Corrugated Variations 


The term “Corrugated” is here used 
to define fruits that have a pyriform 
shape but are characterized by alter- 
nate furrows and ridges giving them a 
“wash-board” or smoothly corrugated 
appearance. The color, texture, flavor, 


seeds and other characters of the fruits © 


are apparently normal. Figure 2 shows 
fruits of this strain grown on a young 
tree which had been intentionally pro- 
pagated from a limb variation which 
produced only fruit of this character. 

The foliage of the Corrugated limb 
variations 1s apparently like that borne 
by the normal limbs and no distinguish- 
ing vegetative characters have been 
noticed up to this time. 

The Corrugated variations studied in 
this investigation all originated as limb 
sports in otherwise normal Bartlett 
trees. Owing to the distinctive: ap- 
pearance of the fruits, the Corrugated 
limb and _ entire-tree variations are 
easily observable and therefore usually 
lost in commercial orchards early in 
the fruiting life of the trees by prun- 
ing or intentional cutting out in the 
case of limb variations and by the top- 
working or replacing of the entire-tree 
variations. 


Russet Variations 


The term ‘“‘Russet” is here used to 


define pears which have a_ uniform 
slightly roughened texture and yellow- 
ish brown or brownish color caused by 
the development of cork cells in the 
epidermal region. Most pear varieties 
have some tendency to become russeted 
but the variations here described are 
far more russeted than the average for 
the variety. The color and skin texture 
of the russet fruits gives them a char- 
acteristic appearance and makes them 
clearly distinguishable from normal 
fruits. (Figure 3.) In addition to Rus- 
set Bartlett bud variations, Russet Win- 
ter Nelis and Russet Bose bud varia- 
tions have also been found. 

Russet Bartlett bud variations have 
been found as limb sports in otherwise 
normal trees in the Sacramento River, 
Santa Clara Valley and Lake County 
orchards of California. The Russet 
Winter Nelis and Russet Bose (Figure 
+) limb sports have been found in the 
Arthur Karr orchards at Yakima, 
Washington and also in orchards near 
Medford, Oregon. 

In all observed instances the typical 
shape of the Russet fruits and seeds 
are about the same as those of the 
normal pears of the variety. The Rus- 
set color and texture varies in_ that 
the color may be lighter in some in- 
stances than in others and the tex- 
ture of some specimens may be slightly 
rougher than in other cases. 

Mr. Karr expressed to the writers 
his belief that the Russet strain of the 
Winter Nelis, which he has had under 
observation for several years, keeps 
better than do the normal fruits. It 
also seems probable, according to Mr. 
Karr, that the juiciness and flavor of 
some of the Russet strains may be 
somewhat different from these charac- 
teristics of the normal fruits and that 
in some instances at least the Russet 
strain pears are apparently superior to 
the normal ones. The russet limb 
variations that have been observed have 
been equally productive with the nor- 
mal limbs on the same parent trees. 
On the whole, the appearance of the 
Russet strain fruits is attractive and 
may prove to be a valuable commercial 
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VARIATIONS IN OTHER VARIETIES 
Figure 4 


(Above) Russet Bosc pear (left) produced on a limb variation in a 17-year-old tree 
which bore only normal Bose fruits (right) on all other branches. 
(Below) RussetWinter Nelis pear (left) produced on a limb variation in a 17-year- 


old tree which bore only normal fruit (right) on all other branches. Yakima, Wash. Sep- 
tember, 1930. 
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asset in some instances at least. 

In a few cases Bartlett pears have 
been found that are normal in appear- 
ance except for a longitudinal section 
of russet color and texture. This sec- 
tion may be large, covering one-half 
or more of the entire surface area or 
as small as a mere stripe or partial 
stripe of small extent. (Figure 3.) 

The foliage of the Russett variations 
appears to be identical with that nor- 
mal for the variety and no distinguish- 
ing characteristics have been thus far 
observed. 


Ribbed and Flattened Variations 


The term “Ribbed” is here used to 
define Bartlett pears having projecting 
ribs or protuberances that give the 
fruits a more or less ribbed appear- 
ance. This ribbing of the fruits is 
not usually of regular occurrence but 
is often confined to only a part of the 
circumference of the pears. The sym- 
metry of the Ribbed pears is often 
abnormal, the fruits frequently being 
somewhat flattened and one-sided, giv- 
ing them a lop-sided appearance. The 
seeds of the Ribbed pears are appar- 
ently identical in number and develop- 
ment with those of the normal fruits 
for the variety. 

The foliage and vegetative growth 
of the Ribbed strain variations is very 
similar to those of the normal growth 
on the same parent trees. 

The term “Flattened” is here used 
to indicate fruits with a shortened ver- 
tical axis. The extreme transverse 
diameter of the Flattened strain pears 
is frequently greater than that of nor- 
mal ones, while the length of the fruits 
is less. (Figure 2.) Some of the 
Flattened strain pears are oval in 
shape, sometimes almost globular, mak- 
ing them unattractive in appearance 
and reducing their value from a com- 
mercial point of view. The seeds, 
texture and color of the Flattened 
strain fruits are similar to those char- 
acteristic of normal fruits and _ the 
flavor of the fruits of the two strains 
is similar or identical so far as tested. 

The vegetative characteristics of the 
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Flattened strain limb variations are ap- 


parently identical with those of the 
normal limbs. 


Large-fruit Variations 


The term ‘‘Large-fruit’” is here used 
to mean Bartlett pears of abnormally 
large size that are borne by limb or 
entire-tree variations in otherwise nor- 
mal Bartlett pear trees and archards. 
A striking limb variation of the Large- 
fruit strain occurs in the Arthur Kart 
chards at Yakima, Washington. 

The pears of the Large-fruit strain 
are from twenty-five to one hundred 
per cent larger than the normal ones, 
otherwise they are apparently identical! 
in fruit characteristics so far as ob- 
served. 

The leaves of the Large-fruit strain 
are somewhat larger than the leaves 
of normal trees and all the floral parts 
are about fifty per cent larger than 
normal. The growth of the Karr en- 
tire-tree Large-fruit variation also 
seems to be somewhat more vigorous 
than comparable normal trees in the 
same orchard. Mr. Karr top-worked 
an established tree from the Large- 
fruit limb variation in 1924 and found 
that all of the characteristics of the 
parent variation were transmitted to 
the progeny tree, proving this varia- 
tion to be an inherent one and a true 
bud variation. It seems possible that 
the pears of this Bartlett strain may 
eventually prove to be of some com- 
mercial value in certain highly  spe- 
cialized markets but the fruits are too 
large to be of common commercial 
use. The flesh of this strain may also 
be somewhat coarser and poorer in 
quality than the normal Bartlett. 


Abnormal-shape Variations 


The term “‘Abnormal-shape” is here 
used to indicate fruit variations of 
peculiar shapes and different from 
those described in the foregoing para- 
graphs. No attention has been paid 
thus far to individual pears having ab- 
normal shape such as those that are 
usually ascribed to defective fertiliza- 
tion of the blossoms or some _ other 
environmental factor. 
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Only one of these Abnormal-shape 
strain fruits will be considered at this 
time. In this instance the fruits have 
a long narrow neck with a small flat- 
tened body at the end, the entire fruit 
somewhat resembling a pipe, as shown 
in Figure 3. The vegetative character- 
istics of this Abnormal-shape variation 
are identical with the normal. 


“Progeny Tests” of Pear Bud Varia- 
tions 


The term “progeny test” is here 
used to mean the propagation of limb 
or entire-tree variations in comparison 
with the normal growth of the variety, 
in order to determine the degree in 
which the characteristics of the bud 
variations are perpetuated through bud 
propagation. These propagations may 
be on carefully selected individual 
seedlings of the same species of root- 
stock, or where quick results are to be 
desired, healthy bearing normal trees 
may be top-worked with buds from 
the variations to be tested. The prog- 
eny test is invaluable from the stand- 
point of determining whether or not 
the variations observed are due to en- 
vironmental influences or are of an 
inherent nature. 


Thirteen Bartlett and two Winter 
Nelis variations together with com- 
parable normal forms, have been 
propagated at the U. S. Cotton Field 
Station at Shafter, California, by L. B. 
Scott during the period 1926-28 in- 
clusive. The resulting nursery trees 
were planted in a pear block on the 
station grounds for progeny test pur- 
poses. Some of the progeny trees of 
all of the variations and some of the 
normal Bartlett trees have borne a few 
fruits thus far. In all instances where 
characteristics of fruit shape, size, 
color and texture are concerned, the 
progeny trees have proven without an 
exception that the characters of the 
parent bud variations have been trans- 
mitted. It is too early as yet to have 


obtained adequate data upon the ques- 
tion of the transmission of the quan- 
tity of fruit characteristic and several 
more vears must elapse before any 


conclusions can be drawn from _ the 
performance of the progeny trees of 
the low and normal yielding parent 
Bartlett trees. 

In the case of the Russet Winter 
Nelis limb variation in the Yakima dis- 
trict, Mr. Karr has several fruiting 
progeny trees in his orchard that prove 
conclusively that the characteristics of 
the parent limb sport have been per- 
petuated through budding. Mr. Karr 
stated to the authors recently that he 
intends to propagate immediately the 
Russet Bose limb variation, which was 
found September 10, 1930. From 
a study of this lhmb the authors have 
no hesitancy in stating their belief that 


it too will propagate true to the parent 
limb. 


Conclusion 


In the foregoing statement an_at- 
tempt has been made to indicate some- 
thing of the characteristics of some 
of the striking bud variations that 
have been discovered thus far in pear 
orchards on the Pacific Slope and in 
the Bartlett variety in particular. 


The bud variations in some instances 
appear to be of possible commercial 
importance, while all of them are of 
scientific interest from at least two 
standpoints, viz; first, the conservation 
and maintenance of- the proved varie- 
ties by the elimination of undesirable 
bud variations through systematic bud 
selection; and second, the improvement 
of the commercially important varie- 
ties through the isolation and propaga- 
tion of superior strains originating 
from desirable bud variations. 

It is to be hoped that this account of 
bud variation and bud selection activi- 
ties with pears will stimulate a further 
interest in the search for limb and en- 
tire-tree variations in orchards of all 
varieties. When found these varia- 
tions should be carefully studied over 
a period of years, progeny tests made 
whenever possible, and the ones ap- 
parently desirable from a commercial 
standpoint should be given an adequate 
orchard test to determine their com- 
mercial importance. 
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Table I. Performance records from unproductive and normal bearing Bartlett pear trees in the or- 
chard of M. J. Taylor, San Jacinto, Calif. (Estimated yields in pounds and per cent of a full crop) 


A—Records of the four parent trees that were propagated for progeny tests at the U. S. 
Cotton Field Station, Shafter, California 
1922 


Tree Strain 


1923* 1925 1926 1927 Average 

Number Ibs. % lbs. % Ibs. % Ibs. % Ibs. % Ibs. % 

7-65 Unproductive ............ es 5 1 150 30 0 O 41 8.5 
16-59 Unproductive ............ ees 0 O 30 10 Out 10 4 
5-9 Normal .0..0........0.0...... 250 60 200 50 275 50 500 100 125 25 270 57 
2-7 Normal ...0000000000000...... 80 15 450 80 700 125 550 100 150 25 386 69 


B—Records of the eight normal trees which surrounded the two unproductive ones listed above 


7-64 Normal? 15 15 100 75 40 30 46 43 
7-66 Normal? 120 80 40 30 100 60 75 15 84 46 
6-65 Normal 30 20 300 100 100 35 141 54 
8-65 Normal 80 20 400 100 60 15 173 43 
16-58 Normal 100 500 75 40 200 100 Out 125 63 
16-60 Normal 125 40 75 20 125 25 400 100 181 46 
15-59 Normal ...........00000.... 110 250. 125 30 100 30 350 100 171 46 
17-59 Normal? 50 25 150 75 Out 80 42 


*The crop was greatly reduced by hail injury at blooming time except in one corner of the or- 
chard. The unrecorded yields were less than 25 per cent of a full crop and mostly less than 5 per 
cent. No records were secured in 1924. 

*Trees 7-64, due 


7-66 and 17-59 were considerably smaller than the others, 


to blight injury. 


Canadian Vital Statistics 


BIRTH REGISTRATION AND BIRTH 


Quebec compares with that of Ger- 


KuczyNskI._ Pp. xii, 219. $3. Brookings Canadian differential birth rates 
Institution, Washington. 
reflect American conditions. In the 
N this work the author, whose English-speaking areas the _ rates, 


studies have revealed that popula- 
tion in Northern and Western Europe 
and other parts of the world is dying 
out, presents a careful analysis of 
birth registration and birth statistics 
in Canada. 

The birth rate in Catholic Quebec 
is 34 per 1,000 at present in contrast 
with rates fluctuating between 45 and 
6zZ during the period, 1665-1880. Two 
and a half centuries ago a woman of 
child-bearing age in Quebec averaged 
one child every 2.86 years; by 1850 
this interval had been increased to 
5.0 years; in 1926-28, 1,000 women 
of child-bearing age bore about 135 
children per annum, allowing an 
average interval of 7.4 years between 
births. Current gross fertility in 


while generally exceeding those found 
in England, are much lower than the 
rates in Quebec. In predominantly 
British Ontario and the Maritime 
Provinces fertility is nearly as low as 
in England. Fertility is greatest in 
those English-speaking provinces 
whose population includes larger por- 
tions of European immigrants or per- 
sons of French (Catholic) descent. 
It would be of interest to know to 
what extent religion is responsible 
for the higher fertility of French 
Canada and to determine whether the 
difference between the fertility of the 
upper and lower socio-economic 
classes were less in French Canada 
than in the English provinces. 
JosEPH J. SPENGLER. 
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“SHAVEN AND SHORN” 
Figure 5 


The fact that a twin ewe of this ram had normal wool would indicate that the naked- 
ness is due to heredity. Nakedness is recessive in a number of other mammals and it would 
appear to be so in this instance also. 


NAKED LAMB 


E. T. Popova-WASSINA 
Department of Genetics—Zootechnical Institute, Moscow, U. S. S. R. 


ASES of nakedness among ani- 
mals such as mice, rabbits, cat- 
tle and horses that are usually 

covered by hair or wool have already 
been described. Besides these a 
breed of hairless dogs and cases of 
naked chickens are also known. 

For the most part the absence of 
hair or its homologue, feathers, 1s 
generally accompanied by lethal con- 
sequences; naked rabbits and calves 
live only a few hours after birth; 
downless chickens generally perish 
while still in the egg. The agents 
which inhibit development of hair or 
feathers evidently influence other 
more essential functions of the or- 
ganism. On the other hand, in the 
case of dogs this character does not 
seem to exercise any deleterious ac- 
tion on their vitality. | 

An examination of the genealogical 
tables of those branches of certain 
breeds where such naked offspring 
appear, shows that we often have here 
an hereditary recessive’ character. 
This character may have existed long 
ago, but was not apparent so long as 
two heterozygous individuals were 
not mated. A careful registration and 
description of similar cases leads to 
an accumulated store of knowledge 
on the question of mutations among 
animals. 

For this reason we give a descrip- 
tion of a naked lamb, photographs of 
which are appended. This lamb—a 
ram—was born in a farm flock in the 
village of Pokrowskoe near Moscow. 
The mother of this ram is quite nor- 
mal as to her wool—a black short- 
tailed ewe with a fleece turned grey 
and with white marks on the top of 
her head and on the tip of her tail. 
The father had already been killed at 
the time we are speaking of. <Ac- 
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cording to the farmer’s statement the 
father of this lamb was a normal aui- 
mal of a short-tailed northern breed 
and was black as well as the mother. 
The other lamb which was_ born 
simultaneously with this one—his sis- 
ter—did not differ from normal lambs, 
was black with marks on the top of 
its head, and with normal wool. The 
above mentioned ram was completely 
naked, except for a small amount of 
hair on the dorsal surface of the hind 
tibiae, and some hair on the tip of 
the tail. Its skin is a deep black, 
shiny, and folded as can be plainly 
seen in the photographs. The hairs 
on the tip of the tail are white as 
in the case of the mother. The skin 
both of his mother and his sister is 
not black but of a light slate-blue. 

The ram is growing quite normaily 
and there are no signs of reduced 
vitality. His live-weight at three 
months is 19.2 kg. while that of his 
sister at the same age is 17.4 kg. 
The lamb has well developed horns. 

It is interesting to note that the 
farmer has been breeding the flock 
of sheep in which this ram was born 
since 1910, and that the flock has 
grown and multiplied by a system of 
intense inbreeding. From the begin- 
ning of his farming, the farmer bred 
his sheep from four ewes bought by 
him from the peasants of a neighbor- 
ing village. According to his state- 
ments he has not bought any other 
sheep during a period of twenty years. 
Apparently the father of this naked 
lamb was closely related to its mother, 
and it appears to be a case of an ex- 


tracted recessive consequent upon in- 
breeding. 


For the present, however, until we 
can obtain more precise data we have 
only suppositions to go upon. In or- 
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der to investigate this case of wool- 
lessness the lamb with its mother and 
sister were bought by the Zootech- 
nical Institution, and are kept in the 
sheepfold named after Professor 
Kuleschow. 

Now, may this case be of some 
practical significance if it is proved 
to be hereditary? This phenomenon 
may be considered from two points of 
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view. Besides the consideration of it 
as a case of homologous mutation in 
sheep, the skin of this naked lamb 
may have exceptional properties which 
may be used for practical ends. This 
character may also be widely utilized 
for the study of the heredity of the 
different characters of wool, and for 
the study of questions connected with 
histology of the skin. 


The White House Conference and Heredity 


We take from Science the follow- 
ing communication: 

The following memorandum present- 
ed to the White House Conference on 
Child Health and Welfare and referred 
by the chairman, Dr. Ray Lyman Wil- 
bur, to the continuation committee of 
that body, is offered for publication in 
SCIENCE in the hope that biologists 
and others will use their influence in 
favor of a future conference on heredi- 
tv in relation to man as suggested by 
the Minnesota group. 

Representing a group of biologists of the 
University of Minnesota, I wish to record 
the conviction that too little attention has 
been paid to heredity in this conference. One 
has but to envisage a conference on farm 
stock, as contrasted with human stock, to see 
how great a part heredity would play in the 
discussions and recommendations of such a 
body. We believe that the knowledge of 
heredity already existing offers great possi- 
bilities for race improvement—quite as impor- 
tant, in the opinion of many authorities, as 
the environmental factors to which so much 
attention has been given. We are moved by 
the contrast between the very large expendi- 
tures of public funds, foundation endowments 
and private gifts, the enormous amount of so- 
cial effort of all kinds exerted on the en- 


vironmental side, and the comparative neglect 
of the practical aspects of heredity as applied 
to man. We feel that heredity deserves far 
more consideration from philanthropic per- 
sons and societies, socially minded individuals, 
constructive statesmen, than it has ever re- 
ceived. 

We are aware of the unsatisfactory present 
situation of ignorance, of prejudice, of un- 
scientific propaganda. We attribute this situa- 
tion largely to absence of an authoritative, 
united declaration on the part of experts in 
this field. We suggest that there be held, 
either under governmental or private auspices, 
a conference in which all phases of this funda- 
mentally important subject may be _ investi- 
gated and discussed as fully and frankly as 
the environmental side has been at this con- 
ference. From such a conference we should 
hope for an authoritative program leading, 
as the generations progress, to the realization 
of what we believe should be the first cardin- 
al declaration of a Magna Charta of Child- 
hood: Every child is entitled to be well born. 

In presenting this memorandum it is not 
our intention to criticize or detract from the 
work of this conference. We are concerned 
only with the effort to secure a future au- 
thoritative conference devoted to heredity as 
applied to man. 


E. P. Lyon, 
Dean. 


UNIVERSITY OF MINNESOTA, 
THE MepicaAL SCHOOL 


SOME NEW LIGHT THE INHERITANCE 
LONGEVITY 


RoLAND M. HARPER 


ANY people have doubtless 
wondered if longevity is in- 

herited, like many other 

human characteristics. The most ob- 
vious way of testing the matter is to 
consult genealogical works; but it 
would be a tedious task at best to 
pick out enough data from them to 
make fair comparisons between dif- 
ferent family groups. The problem 
is further complicated by the fact 
that since the middle of the last cen- 
tury the average lonegvity of the in- 
habitants of civilized countries has 
increased several years in each gen- 
eration. For centuries previous to 
1850 the average length of human life 
seems to have been not far from 30 
years everywhere, while now it 1s 
nearly 60 in the United States and 
northern Europe. | 
A method which yields larger num- 
bers of cases in a short time than 
genealogical works involves the com- 
parison of religious denominations. 
Religion is to a large extent heredi- 
tary, for the average individual is 
much more likely to follow the faith 
of his ancestors than to switch de- 
nominations. Of course there are 
many intermarriages between mem- 
bers of different denominations, but 
that does not complicate matters any 
more than marriages between people 
differing in nationality, stature, com- 
plexion, or any other characteristic. 


In this journal for April, 1928, the 
writer discussed the size of families, 
age distribution, sex ratio, etc., in the 
four principal white denominations in 
Tallahassee, Florida (which were not 
named, but designated arbitrarily by 
letters); and they showed a fairly 
regular graduation from one extreme 
to the other in most of the ratios 
presented. 
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It happens that the most aristo- 
cretic church in Tallahassee (desig- 
nated by the letter A), which has the 
smallest families and the largest pro- 
portion of women, has a_ separate 
cemetery. Last year the writer studied 
the variations in longevity at differ- 
ent times in Tallahassee and several 
other places by copying dates on 
tombstones, grouping them by de- 
cades (or longer or shorter periods 
as circumstances indicated), and aver- 
aging the ages. It was a simple mat- 
ter to keep the A records separate 
from the others in the calculations, 
and when the results were plotted it 
was found that A’s lived longer on 
the average than other white people, 


in every decade. (Both cemeteries 
are about 100 years old, but all 
records prior to 1850 have’ been 


lumped together to get large enough 
numbers to average, and that puts 
the first average about 1841. A con- 
siderable number of graves in both 
cemeteries are unmarked or insuff- 
ciently dated, which introduces an 
eiement of uncertainty, but there is 
no reason to suppose that the age 
distributions of the missing records 
in the two cemeteries differ materi- 
ally.) 

At this point some readers may 
object that the apparent difference 
does not necessarily indicate greater 
longevity for the A’s, at least after 
they grow up, for, as they have 
fewer children than their neighbors, 
there are naturally fewer infant 
deaths among them, and this factor 
alone would raise the average com- 
plete expectation of life, even if all 
other things were equal. 

But infant deaths can easily be 
eliminated by averaging only those 
who passed the age of 21 (or any 
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60 TALLAHASSEE, FLA. 
(WHITE) 
, ALL AGES 
1840 1850 1860 1870 1880 1890 1900 1910 1920 1930 


VARIATIONS IN LONGEVITY 
Figure 6 


Average longevity of white people in Tallahassee, Fla., from 1840 to 1930, based on 
tombstone records, and separating the most aristocratic church from the others. The 
two lower (continuous) curves are for persons of all ages, and the two upper for adults 


only, showing the expectations of life at the age 21. 


No deaths of minors are recorded 


in the “A” cemetery between 1910 and 1920, and the two curves for that denomination 


therefore coincide for a few years. 


other selected age). That has been 
done, and the results are shown in 
Figure 6. Considering persons of all 
ages, the dA’s have lived longer in 
every decade, as previously stated; 
but when adults only are considered, 
they show greater average of 
longevity for the whole period, but 
not in every decade; and there was 
not much difference previous to 1880, 
or since 1920. Curves for other ages 
could be plotted, but those for higher 
ages would be more irregular, on 
account of the smaller numbers in- 
volved. 

Still another way of getting at the 


facts is to construct life expectation 
curves. The expectation of life at any 
age may be defined as the difference be- 
tween that age and the average 
longevity of all persons who died 
above that age. Such curves should 
preferably be based on the records 
of a single year, or very few years, 
for longevity is continually changing, 
and generally increasing, as Figure 6 
shows. But there are not enough 
tombstones for any one year in Talla- 
hassee to make such a calculation 


worth while, and the records of tlre 
last thirty years have been averaged 
This should represent con- 


together. 


| LONGEVITY CURVES 
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LIFE EXPECTATION CURVES 
Figure 7 
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Life expectation of white persons in Tallahassee, Fla., combining the sexes but 
separating the most aristocratic church from the others, for the last three decades. 
Horizontal distances indicate ages and vertical distances the corresponding expectation 
of life, in years. On account of the small numbers involved (114 of “A” and 435 of the 
others), ages above 10 have been averaged for five-year periods to make the curves reason- 
ably smooth. 


The regular life expectation curves in census reports, etc., are computed in a complicated 
manner from death rates, while these are made by averaging all deaths above each age, a 
simple direct method that takes no account of the living population, and possible abnormalities 
in age distribution. Consequently these curves should not be compared with any previously 
published; but comparisons between the two are valid, for they were made by the same 
method. 


ditions in or about 1920, for the 1920 _ life for the A’s in Tallahassee has been 
population of Tallahassee was about greater than that of the other white 
the average for the last three decades. people at all ages, though the curves 


In constructing life expectation Naturally tend to converge at ad- 


curves it is customary to separate the vanced ages. 

sexes (for women generally live a Similar studies elsewhere show that 
little longer than men, in civilized this state of affairs is not peculiar 
countries), but they have here been to Tallahassee. In Marianna, which 
combined on account of the small is 70 miles west of Tallahassee and 
numbers involved, to make the curves. nearly as old, the JA’s also have a 
smoother, and also to simplify the separate cemetery, and the average 
graph. Figure 7 shows that in the longevity shown there has _ been 
last thirty years the expectation of greater than that in the city white 
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cemetery, in every decade since there 
have been enough records for fair 
averages. 

Dr. Louis I. Dublin has recently 
presented a table* showing the aver- 
age expectation of life for various 
places at various times in the past, 
and in it is a figure for members of 
church A in 1814 (area and time cov- 
ered not specified). In this their 
average was five years higher than 
that for the general population, cal- 
culated by the same organization at 
the same time. 

In Jacksonville, Florida, a certain 
denomination or race has a cemetery 
divided by a wire fence into two 
parts, apparently representing the 
orthodox and the reformed branches. 
A study of this cemetery in Decem- 
ber, 1930, showed that the average 
longevity on one side of the fence 
has been about ten years greater 
than on the other in the last five 
years, and two decades ago the dif- 
ference was over twenty years. There 
are very few unmarked graves, and 
the curves are very smooth in spite 
of the small numbers involved. Nativity 
is indicated on some of the tomb- 
stones, and on the long-lived side 
most of the foreign-born came from 
either Germany or Poland, while on 
the short-lived side there are more 
from Roumania than from any other 
foreign country. This is a pretty fair 
indication of hereditary differences. 

On a brief visit to a country church- 
yard at Sandy Springs, Md., in the 
summer of 1918, the writer got the 
impression that very few of the per- 
sons buried there had lived less than 
65 vears; which if correct would in- 
dicate exceptional longevity for the 
denomination there represented, for 
many of these people must have died 
when the United States average was 
50 years or less. 
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Other Evidences of Differences in 
Longevity 


This method also has brought to 
light some rather striking evidence of 
the inheritance of longevity apart 
from religious differences. 


In Athens, Georgia, a river divides 
the city into two unequal parts. The 
east side, with about one-fourth of the 
area and one-eighth of the population, 
is a manufacturing community, while 
the west side includes the state uni- 
versity and the population is of the 
type that goes with such an institu- 
tion. A study of tombstone records in 
Athens, especially those for the last 
thirty years, and of the official records 
of deaths in the whole county in 1929, 
shows that the white people on the 
west side of the river live several vears 
longer than those on the east side. Now 
it happens that nearly all the white 
people on the west side (except in a 
factory section that is very similar to 
the east side) are provided with bath- 
tubs or sewers, or both, while’ such 
facilities are relatively scarce on the 
east side; and hygienists might consider 
this fact alone a sufficient explanation 
of the difference. 


In this, as in many other social 
problems, it is indeed difficult to sepa- 
rate the effects of heredity and en- 
vironment. But here is another im- 
portant bit of evidence. The latest 
United States Life Tables show a 
ereater expectation of life at all ages 


for the rural than for the urban 
population of the “registration 


states,” although all our cities are 
now well provided with sanitary con- 
veniences, and doctors and hospitals 
are within easy reach of all the in- 
habitants ; while in the country, people 
sometimes die from illness or acci- 
dent before a doctor can be obtained. 


One explanation of this seeming 
paradox may be that the life tables 


* Statistical Bulletin Metropolitan Life Insurance Co. 


Nov., 1927. 


+ In most census reports since 1900 the urban population is defined as that in incor- 
porated places with 2,500 inhabitants or more. But in the vital statistics, and also in 
those of manufacturing, the lower limit of urban population is put at 10,000. 
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heretofore have been based largely 
on the northeastern states, in which 
there is a large factory element in 
the cities, and the operatives rank 
low in intelligence because little edu- 
cation is required for their simple 
tasks, and many of them are pre- 
sumably of inferior short-lived stock. 
A century or so ago Massachusetts 
led the United States in many meas- 
ures of civilization, but it is now 
overrun wth factories and the old 
Puritan stock is badly diluted, and 
people do not live as long there as 
they do in some of the predominantly 
agricultural states. The latest U. S. 
life tables, for 1919-20, show the com- 
plete expectation of life for white 
males to be 54.07 years in Massa- 
chusetts and 59.82 in Kansas, and the 
corresponding figures for females are 


56.56 and 61.02. 


Another comparison of the effects 
of heredity and environment is 
afforded by a group of small cities 
in southwestern Georgia. Albany, on 
the Flint River, is in a very malarial 
region (less now than formerly, of 
course), but that community seems 
to have been settled by a superior 
class of people, and the white farm- 
ers in that region have long been 
above the state average in prosperity. 
The cemetery there affords over 1,000 
records, and the average age of the 
white people who have died in the 
last five years is about 52 years, as 
compared with 20 years in 1880. 
About 35 miles from Albany, but in 
the wire-grass country, a very salu- 
brious region with excellent .water 
and little or no malaria, is Moultrie, 
a city about half the size of Albany. 
The white people who died in Moul- 
trie before 1900 averaged only 15 
years, and those in the last five years 
about 40, if the marked graves in the 
cemetery are typical of the whole. 
Now Moultrie is a comparatively new 
place, and very few people lived there 
before the first railroad came, in the 
90’s, and it might be said that not many 
people have had time to grow old 
there yet. In some other places that 


have been studied in the same way the 
average longevity seems to have been 
ereater in the first decade or two of 
settlement than it was a little later. 
And it is significant that the families in 
Albany have always been smaller than 
in the average Georgia city, while those 
in Moultire are larger than the average. 
Moultrie’s residential sections look as 
neat and prosperous as those in 
Albany, but it must have been settled 
by a cailune short-lived class of people. 

In the black belt of Alabama, which 
is the most fertile (and originally a 
rather malarial) part of the state, the 
white people have long been above 
the state average in prosperity and 
proportion of adults, and presumably 
also in longevity (though as yet I 
have no cemetery records from there). 
According to the census of 1880 
(which is the latest that gives such 
data by counties) more of the in- 
habitants at that time were natives 
of Virginia than of any other state 
outside of Alabama; and Virginia is 
and has been a very civilized or 
aristocratic state. (The expectation 
of life for white people there at the 
present time is above the United States 
average.) At Mount Pleasant, Fla., 
a rural community (in the same geo- 
graphical region as Moultrie, Ga.), 
where many of the early settlers 
came from Virginia, the longevity 
previous to 1870 was greater than in 
any other community hitherto studied 
by the writer in this way. 

Still another line of evidence that 
bears on the problem is that in every 
cemetery examined that large 
enough, there appears to be a correla- 
tion between husbands and wives in 
longevity. In other words, long-lived 
men tend to pick long-lived wives, 
and vice versa. An exact coefficient 
of correlation could be calculated by 
mathematical methods, but that is 
hardly worth while on account of 
the incompleteness of the records and 
the consequent small numbers avail- 
able. I¢ven where husband and wife 
are buried side by side, one cannot 
always be sure of the relationship 
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from the inscriptions on the tomb- 
stones, and furthermore, the ages of 
one or both may be lacking. 

And another element of uncertainty 
is due to the fact that when a man 
and wife die within a few years of 
each other they are more likely to be 
buried in the same lot than when 
their deaths occur several years apart. 
(In the latter case the survivor may 
marry again or may move to a differ- 


ent community, or both.) So the cor- 
relation is not as close as the figures 
seem to indicate; but that it exists 
there can be no doubt. It is obvious 
enough that people tend to marry in 
their own social stratum, and if dif- 
ferent strata differ in longevity (as 
the other evidence indicates), that 
would likely account for the age cor- 
relation. 


John Ray 


(1628-1705) 


OHN RAY is rightly credited with 
being the father of English Natu- 

ral History. At a time when 
science was just beginning to emerge 
from the vagueness and verbalism of 
the middle ages, it is remarkable that 
of Ray it could be said, even enthusi- 
astically, that he was “the most ac- 
curate in observation, the most philo- 
sophical in contemplation, and the most 
faithful in description of all the botan- 
ists of our own, or of any other time.” 
In the history of systematic botany 
and zoology Ray holds a very high 
place. In the development of the con- 
cept of evolution he made a number of 
notable advances. He appears to have 
been the first naturalist to state clear- 
ly a biological or genetical concept of 
species. Before his time the term was 
used to include a group of vague ex- 
tent and of indefinite boundaries. Ray 
applied the term to individuals derived 
from similar parents. While the defi- 
nition of the similarities of the parents 
might lead to difficulties (and _ still 
does?) this view contained the germ 
of the concept of a network of descent, 
a necessary requisite to any biological 
concept of species. Since even the off- 
spring of the same parents are not the 
same, he recognized in such a defini- 
tion the inevitable variability of species 
which Linnaeus and his followers were 


prone to deny. Taken broadly, the 
definition might even be conceived as 
fixing the range of variation of a spe- 
cles, as in some species the offspring of 
similar parents are unquestionably more 
variable than in others. 


He recognized and was first, in 1682, 
to give an accurate statement of the 
true nature of fossils, upon which is 


founded so much of our knowledge of 
evolution. 


John Ray was born probably on 
Novy. 27, 1628, at Black Notley, Essex. 
He was educated at Cambridge, where 
he took orders and tutored until 1663, 
when he withdrew because he could 
not conscientiously subscribe to the 
Act of Uniformity. In company with 
a former pupil, and afterward his pat- 
ron, Francis Willughby, he set out on 
a trip over Europe to collect material 
to be used in attempting a systematic 
description of the entire organic world 
—Ray to cover the botanical world and 
Willughby the zoological. Willughby’s 
death in 1672, interrupted the work, 
and Ray acted as his friend’s scientific 
executor and educated his two sons. 


Ray died in 1705. His memory 1s 
perpetuated in the Ray Society founded 
in London in 1844, the purpose of 
which is to publish rare works on _ bot- 
any and zoology. 
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HERITABLE CHARACTERS MAIZE 


Male Sterile2* 


WILLIAM H. 
Bucknell University 


HE common occurrence of male 
sterility in pedigreed cultures of 
maize has created the impression 
that this plant character either recurs 
frequently as a result of mutational 
changes in a common gene or 1s pro- 
duced by a number of different genes. 
Male sterility, as here used, refers to 
a condition of the anther in which 
no viable pollen is produced. Types 
with varying amounts of male sterility 
occur which form an_ inter-grading 
series ranging from complete male 
sterility to normal pollen viability and 
appear to be genetic. 
The first published account of male 
sterility is that of -Eyster.'| More 
recently Singleton and Jones? have 


described a male sterility which may | 


be the same as or different from that 
previously reported by Eyster. Single- 
ton and Jones have called their char- 
acter male sterile,,; the expression of 
the gene ms, which has its locus in 
Chromosome V in the vicinity of the 
locus of y. 

During the summer of 1929 an Fy» 
progeny which was grown in connec- 
tion with a study of brown midrib 
segregated normal and male sterile 
plants in ratios of approximately 5.5: 1 
among the individuals grown from the 
non-shrunken kernels and 2:1 among 
those grown from the shrunken kernels. 


The actual frequencies were 135  nor- 
mal and 24 male sterile plants from 
the non-shrunken kernels, and 24 nor- 
mal and 17 male sterile plants from 
the shrunken kernels. These results 
indicate a linkage between shrunken 
endosperm and male sterile with ap- 
proximately 30 per cent crossing over. 

In order to test further the sug- 
gested linkage between shrunken endo- 
sperm and male sterile, as many of 
the normal plants which grew from 
the non-shrunken kernels as could be 
spared from the original purpose for 
which these plants had been grown 
were either self fertilized or crossed 
with their sibs which were homozygous 
for shrunken endosperm and male 
sterile. The progenies which were 
grown from these self fertilizations. 
and crosses are listed in Tables I 
and II. A summary comparison of 
the progenies which are recorded 
in Table I is given below.7 
The agreement between the observed 
frequencies and those expected by 
assuming linkage with 30 per cent 
crossing over is striking. 

The linkage between shrunken en- 
dosperm and male sterile is further 
confirmed by the progeny grown under 
pedigree 9518-35 (X) which repre- 
sents a repulsion series, as indicated 
in the following frequencies :t 


*Paper Number 3. Contributions from the Botanical Laboratory of Bucknell University. 


+Observed frequencies 


Expected frequencies involving linkage with 30 per 


cent crossing over 
Expected frequencies 
heritance 


involving 


independence 


Expected frequencies involving linkage with 30 per 
cent crossing 


ShMs Shms shMs  shms Total 
ue 214 40 44 43 341 
a a 212 44 44 41 341 
in- 
as es 192 64 64 21 341 
ShMs Shms shMs  shms Total 
59 23 25 1 108 
ee 56 25 25 2 108 
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Photograph by the Author 
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Drawings by Mirian Groner 


FLORAL DETAILS 
Figure 9 


A A, a spikelet of a mature tassel. B, dis- 
sected spikelet to show anthers. C, an 
anther which is partially collapsed. D, an 
anther which is completely collapsed to 
form three longitudinal plates. 


The back cross data given in Table 
II indicate a somewhat closer linkage 
between shrunken endosperm and male 
sterile than the data presented 
above, as indicated in the following 
summary comparison.* 

These data show a cross over value 
between shrunken endosperm and male 
sterile of 22.75 per cent and, when 
corrected for the lesser germination 
of the shrunken kernels, of 22.22 per 
cent. 

The above data show conclusively 
that the gene for male sterility de- 
scribed in this paper has its locus in 
Chromosome I. In view of the fact 
that Singleton and Jones have called 


- 


~. 


D the sterility of the anthers, which ac- 
cording to them is due to a gene in 
Chromosome V, male sterile,,; the male 
C sterility here described will be called 
ShMs Shms shMs shms_ Total 
*Observed frequencies. ............ 81 28 15 65 209 
Corrected for lesser germination of the shrunken 
81 28 20 87 216 
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male sterile, and the gene responsible 
for it, 

The general appearance of male 
sterile. tassels may be seen from the 
illustration in Figure 8. The spikelets 
never have been observed to open so 
as to expose the anthers. A _ typical 
spikelet is shown in Figure 9A . Dis- 
sected spikelets, one of which is shown 
in Figure 9B, were found to contain 
two flowers with three stamens in 
each. These stamens are naturally in 
various stages of collapse, but most 
of them are completely collapsed so 
as to form three radiating plates as 


TABLE I.—F,. progenies from the cross (Sh Mso) (Sh Ms.) X(sh ms.) (sh ms.) 


Pedigree 
9514-19 (X) 
9514-62 (X) 
9516-15 (X) 


Total frequencies 


TABLE II.—F, progenies from the cross (Sh Ms.) (sh ms.) X(sh (sh 


Pedigree 
9517-20 X 9518-4 
9517-31 X 9518-2 


Total frequencies 


A Study of Social Factors Influencing Eugenics 


A critical survey of data relevant 


to eugenics research is now being 


prepared under the auspices of The 
Eugenics Research Association. Mr. 
Frederick Osborn, Treasurer of the 
Association, is Chairman of the com- 
mittee in charge of this project. The 
publication date is tentatively set as 
January to March, 1932. 

In the Eugenics Research Survey 
special attention will be given to the 
data bearing upon the operation of 
social factors affecting the differential 
natural increase of population groups 
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shown in Figure 9 C and D. Although 
many anthers have been dissected no 
pollen has as yet been found in the 
anthers of male sterile. plants. No 
study has been made of what takes 
place within the anthers previous to 
the maturity of the tassel. 
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Sh Msze Shmsze shMse shmse Total 
Soon 85 17 11 7 120 
eae 43 7 12 12 74 
eee 86 16 21 24 147 
ee 214 40 44 43 341 
Sh Msz Shmse sh Ms2 shmse Total 
ee 49 16 15 44 124 
agua 32 12 0 21 65 
. 81 28 15 65 189 
under different social conditions 
(demogenics). Dr. Frank Lorimer 


is in charge of this section of the 
survey. 

The Association will be grateful 
for the receipt of notices of new re- 
search, completed or in process, hav- 
ing possible bearing upon problems of 
eugenics research, especially in its so- 
cial aspects. Communications should 
be addressed to Eugenics Research 
Survey, American Museum of Natural 
History, West 77th Street, New York 
City. 
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